A. Introduction
High-quality data collection and robust data management are crucial in research, irrespective of the study design used. The collection of clean and reliable data enables data analysis to take place. Data collection and management should be carefully considered at the protocol stage. Clean data are character and numerical data that contain no invalid characters or numbers; for example, typographical mistakes or numbers outside the specified range of values.
In practice-based research, 1 it is important to pilot data-collection procedures and the instruments used to collect the data before the main study starts, as poor data collection or management will jeopardise the whole project. Data collection is about systematically acquiring, validating, and storing variables that interest the researcher so that the research question may be answered, for example one derived using the PICO format as discussed in the second paper in this series. 2 
B. Data collection

B1. Data collection in practice-based research
It is recognised that research carried out in primary care dental settings is very likely to be of a different type to that in universities, for Evidence from existing dental practice networks indicates that three broad categories of data are collected. 3 They are:
1. Data from practitioner surveys that do not involve information from specific patient encounters, such as attitudes to current treatment modalities. Research data are the variables and outcomes from the research activity and comprise the data used for primary analysis. Data are described in four different scales (nominal, ordinal, interval and ratio; Table 2 ).
Research in Primary Dental
When deciding upon data to collect, it is important also to decide to which scale the data belong, as this will also determine the statistical analysis. Generally, data cannot be converted from one scale to another, although ordinal data are often dichotomised. 'Dichotomous' data are data from outcomes that can be divided into two categories (for example, teeth or no teeth), where each participant must be in one or the other category, and cannot be in both. The system needs to be designed by the The system needs to be tested at the pilot stage of the research project and not when it goes live for the start of the main study. Piloting the database or databases used is critical; for example, in order to check that it will export to the statistical package used for data analysis and that data are not corrupted.
C. Data management
The data manager should also define the study variables at the outset, with permitted range of values for entry so that data entry is harmonised between the study team members.
Codification of data for entry into paper or electronic forms, setting up a data validation process, and demonstrating a data trail, which may be audited are also roles for the data manager.
C2. Data-collection forms
Data-collection forms need careful design so that they are consistent and unambiguous, whether they are paper or electronic. Paper Electronic data capture is more widespread and offers advantages for improving data quality, by checking data on entry and allowing webbased, online data entry. A new term, intelligent data capture, is now in existence and rather than simply automating manual entry systems, technology may be used to design a better system from the outset. 7 Data cleansing is the removal from the system of data that are incomplete, inaccurate, or irrelevant, thereby removing inconsistencies from the database and returning a set of data that is clean. It differs from data validation, which is usually referred to as the removal of data at the point of entry.
C3. Data assurance and quality
Quality assurance in data collection 8 is important in any setting, but more so in a practice setting, which does not have all the support that an academic institution may have. As described in the previous paper in this series, 1 training and monitoring of personnel in the research project should be regularly reviewed and changes made as necessary.
The promotion of data quality is a key component of the research process. In electronic systems, as has been seen, validation can occur at the point of data entry, at the so-called 'front end'. However, in a paper system, data are checked at the 'back end' and any alterations made at that point. The electronic system, with its associated metadata, has a defined audit trail already in place that may be missing in the paper system. Web-based data-collection systems can be seen to have advantages 9 because direct entry and validation are usually inbuilt, so that, for instance, out-of-range values are rejected. 
C4. Datasets
C6. Clinical data
Calibration of examiners, even if only one examiner is used, needs to be undertaken and recorded. Intra-rater reliability refers to the con- It is important to collect all relevant clinical outcomes at the time of the study, although it should not be a trawling process to collect as much data as possible in case they can be used at a later date. The data-collection process will have been discussed at the outset of the research project, defined at the protocol stage, and trialled before the main study began.
D. Sampling, randomisation and validity
D1. Sampling
It is not feasible to survey an entire population to collect data, so the method used is to select a subset, or sample, of that population. The sample has to be truly representative of that population or the external validity will be poor and the results of the study will then not necessarily apply to the population as a whole. The process of sampling should be done by random selection, using one of the methods described calculation is performed after the study is completed and its value is lower, because it is too late to change the study, but it may be of value if the study is repeated.
D2. Randomisation
There are many experimental designs that can be used and the simplest form of experimental design to look for a cause-effect relationship is the Pretest-Postest Control Group design. 12 Randomisation of participants is carried out and assigned to either the intervention group or the control group. Both groups are observed at the start of the study; group 1 has the intervention carried out over a period of time, whereas the control group has no intervention ( Table 3 
E. Final thoughts
Data collection is crucial to a research project and failure to collect data accurately may lead to the following:
1. The research hypothesis is not answered correctly.
2. The study has problems with validity and is difficult to repeat.
3. Incorrect findings may cause harm to participants when applied in a wider setting. 
